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The process of splicing regulates gene expression in a highly
conserved manner from ﬂies to humans and maximizes the output of
a genome by generating different protein forms from the same gene
sequence. The regulated selection of alternative splice sites allows
genes to be appropriately turned on and off in different tissues, sexes
or stages of development. However, little is known about the earliest
and most critical steps of tissue-speciﬁc alternative splicing, when
intron and exon borders are ﬁrst recognized and deﬁned by the
spliceosome. The testis of Drosophila melanogaster provides an ideal
in vivo model system to examine splicing regulation in a tissue
speciﬁc manner because a large number of specialized factors are
required for the dramatic morphological change from a round
spermatocyte to an elongated spermatid in the process of sperma-
togenesis. A high level of transcription and presumably post-
transcriptional modiﬁcation in the form of splicing occurs in these
spermatocytes prior to spermatid development. We are developing
RT-PCR assays to detect and characterize these testis-speciﬁc alter-
native splicing events. Additionally, to verify that splicing plays a
critical role in spermatogenesis, we are conducting RNAi knock down
experiments of known splicing factors speciﬁcally in testes. We will
use the RT-PCR assays to address the nature of splicing misregulation
under knock down conditions.
doi:10.1016/j.ydbio.2008.05.356
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The sex determination pathway in Drosophila melanogaster is
regulated at the level of alternative splicing to produce male and
female speciﬁc transcripts responsible for the morphological differ-
ences between the sexes. In Drosophila, Sexlethal (Sxl) activates the sex
determination cascade while doublesex (dsx) performs the role of
master regulator in other dipteran insects and silk worms. Despite
these regulatory differences, sex speciﬁc alternative splicing appears
to be a universal mechanism of sexual dimorphism among insects. We
currently are culturing an unidentiﬁed species of jumping stick, Sti-
phra sp, from the Peruvian Amazon that exhibits dramatic sexual
dimorphism and color variation. Adult females are cryptically colored
in shades of brown and span approximately 17 cm from head to
abdominal tip, while the males are green and much thinner, often
measuring 10 cm in length. We hypothesize that the alternative
splicing of homologous sex determination genes play a role in the
morphological differences noted between the sexes of Stiphra sp. To
investigate this, we will perform degenerate PCR using Drosophila
speciﬁc primers to identify homologous sex determination genes in
Stiphra sp. Once isolated, PCR products will be sequenced and Sti-
phra sp speciﬁc primers will be designed for use in RT-PCR assays to
identify potential sex speciﬁc alternative splicing events. We expect to
ﬁndmale and female patterns of alternative splicing among conserved
sex determination genes in Stiphra sp.
doi:10.1016/j.ydbio.2008.05.357
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D-Pax2 is a differentiation factor that speciﬁes cell types in a
variety of sensory systems. It is expressed in the cone and primary
pigment cells of the eye and loss of function of D-Pax2 results in
defects in lens formation. Here we show that D-Pax2 is in part
responsible for the transcription of the Crystallin (Cry) gene by the
cone and primary pigment cells. In situ analysis of pupal eyes analysis
shows that both Cry mRNA and protein are greatly reduced in eyes
fromD Pax2mutant ﬂies. We have generated transgenic ﬂies bearing a
2.3 KB region upstream of the Cry transcription start site in front of
GFP. This region is sufﬁcient to drive GFP expression in the cone and
primary pigment cells and its activity is dependent upon D-Pax2
function in those cells. In addition, this regulatory region contains a
mammalian Pax2 binding site which can be recognized by a D-Pax2-
MBP fusion protein in electrophoretic mobility shift assays. Finally, we
have been able to demonstrate that a multimerized version of this
binding site – by itself – is capable of driving GFP expression in all D-
Pax2+ cells.
doi:10.1016/j.ydbio.2008.05.358
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We had previously identiﬁed ashwin as a novel gene that plays a
role in axis determination and cell survival during Xenopus
development. Injections of morpholino oligonucleotides (MO) direc-
ted against ashwin led to an increase in the expression of gsc, otx2,
and xnr3, indicating that ashwin acts to restrict Organizer-speciﬁc
gene expression in vivo. We used luciferase assays to assess the
effects of ashwin on wnt-beta-catenin-dependent gene expression.
Luciferase assays showed that ashwin represses the activity of beta-
catenin dependent promoters, including TOPFLASH, siamois, cyclin
D1 and c-myc; MO mediated reduction in ashwin resulted in
increased expression of each of these promoters. Immunoprecipita-
tion assays show that Ashwin interacts with the beta-catenin
binding partner TCF-3 in vivo. Furthermore, chromatin immunopre-
cipitation studies indicate that Ashwin binds to the siamois pro-
moter, and that increased levels of Ashwin reduce occupancy of the
siamois promoter by beta-catenin. A yeast two-hybrid screen and
subsequent co-immunoprecipitation assays identiﬁed the Polycomb
Repressor Complex 2 (PRC2) member Polycomb1 (Pc1) as a binding
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partner for ashwin. MO-mediated reduction in Pc1 yields increased
expression of beta-catenin-dependent promoters. Our results sug-
gest that ashwin and Pc1 act together to inhibit beta-catenin/TCF-
dependent transcription during Xenopus development.
doi:10.1016/j.ydbio.2008.05.359
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My goal is to identify and understand molecular mechanisms
controlling cell-fate determination during the earliest stages of
vertebrate embryogenesis. I have focused on the chordin gene
speciﬁcally expressed by the cells of Spemann's Organizer in
embryos of frog, Xenopus Laevis. Secreted proteins expressed by
the Organizer cells, such as chordin, inﬂuence the fates of
neighboring cells. In particular, ectopic chordin expression in non-
organizer cells directs the formation of secondary trunks while
reducing chordin expression in the organizer cells causes anterior
defects and defects in mesodermal patterning. These ﬁndings
demonstrate the critical role of chordin in controlling cell fates and
highlight the importance of processes that conﬁne chordin expres-
sion to the organizer cells. However, despite their importance, little
is known about the molecular mechanisms that regulate chordin
transcription. To address this issue, I identiﬁed a genomic fragment
containing the chordin promoter that was capable of directing
organizer-speciﬁc expression of a transgenic reporter and reporter
genes microinjected into organizer progenitor cells. I have used
reporter assays and a variety of mutant promoters to deﬁne regu-
latory elements that drive mesoderm-speciﬁc expression and
elements responsible for activating chordin transcription in response
to b-catenin, siamois, VegT, and nodal signaling. My results provide
valuable new insights into the speciﬁc mechanisms that regulate
chordin transcription and more general insights into the control of
organizer-speciﬁc gene expression.
doi:10.1016/j.ydbio.2008.05.360
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Axon outgrowth requires coordinating cytoskeletal gene expres-
sion to meet the ﬂuctuating demands for structural polymers.
Accommodating this rapidly shifting demand would be difﬁcult to
achieve through transcriptional control alone but would be facilitated
by placing cytoskeletal protein synthesis under strong translational
control. For example, neuroﬁlament (NF) RNAs shift from poorly to
efﬁciently translated pools during optic axon regeneration, indicating
that these cytoskeletal proteins are indeed under such translational
control. hnRNP K is a ribonucleoprotein that associates with three NF
RNAs and has been implicated in multiple facets of post-transcrip-
tional control. To assess its role in neural development, antisense
morpholino oligonucleotides were injected into Xenopus blastomeres,
successfully suppressing hnRNP K expression after gastrulation.
Although neurons expressed several terminal differentiation markers,
they failed to form axons. NF-medium (NF-M) RNA, a target of hnRNP
K, was expressed, but it was inefﬁciently exported from the nucleus
and was not translated. In contrast, peripherin RNA, which is not a
target, was exported and translated normally. Because its knockdown
also disrupted the cytoarchitecture of neuronal microtubules and
microﬁlaments, which do not depend on NFs, hnRNP K likely plays a
role in post-transcriptional control of not just NF-M, but also
additional cytoskeletal associated proteins needed for axon out-
growth. These ﬁndings indicate that hnRNP K may be a shared
element of post-transcriptional regulatory modules directing the
synthesis of proteins needed to build the axon. Funded by NSF, IOS
643147.
doi:10.1016/j.ydbio.2008.05.361
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TBX5, a T-box transcription factor, plays critical roles during
vertebrate heart development. Mutations in TBX5 result in Holt–
Oram syndrome, a human disorder characterized by congenital heart
and upper limb defects. Tbx5 is one of the earliest markers of the
cardiac ﬁeld, but also functions in later aspects of cardiogenesis
including conduction system development and chamber differentia-
tion. While the temporal and spatial pattern of Tbx5 expression has
been examined during development, the mechanisms that control
this process have not. Using a Xenopus BAC library we isolated
regions surrounding the coding sequence of Tbx5 and examined the
ability to induce expression of GFP in the developing Xenopus heart.
After establishing the regulatory elements critical for the expression
of Tbx5 in Xenopus tissues we examined the evolutionary conserva-
tion of the elements by determining their ability to function during
mouse cardiogenesis. Additionally, studies in our lab suggest Tbx5 is
regulated at a post-translational level. Proteomics and mass spectro-
metry approaches are presently being used to purify and character-
ize TAP-tagged TBX5 from embryonic hearts. Together these studies
will give us a better understanding of how Tbx5 is regulated during
cardiogenesis and provide insight as to potential points of mis-
regulation in Holt–Oram syndrome.
doi:10.1016/j.ydbio.2008.05.362
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